Fluoxetine selectively alters 5-hydroxytryptamine1A and gamma-aminobutyric acidB receptor-mediated hyperpolarization in area CA1, but not area CA3, hippocampal pyramidal cells.
Fluoxetine is a 5-hydroxytryptamine (5-HT, serotonin)-selective reuptake inhibitor (SSRI) and is one of the main drugs used for the treatment of depression. Because it takes 2 to 3 weeks of treatment before clinical efficacy is manifest, the acute actions of fluoxetine cannot account for the clinical actions of the drug. The chronic effects of fluoxetine have not been completely delineated. The experiments detailed here investigate the chronic effects of fluoxetine on 5-HT and gamma-aminobutyric acid (GABA) receptor-mediated actions using intracellular recording techniques in hippocampal brain slices. Rats were treated with fluoxetine for 3 weeks via osmotic minipumps implanted s.c. Fluoxetine and norfluoxetine plasma levels were determined. The hippocampal pyramidal cell characteristics and the 5-HT1A and GABA(B) receptor-mediated hyperpolarization were measured in the CA1 and the CA3 subfields. The 5-HT4 receptor-mediated decrease in the slow afterhyperpolarization amplitude was also recorded in area CA1. The time constant, magnitude of the change in resistance during 300-ms hyperpolarizing current pulses and half-decay time of the sAHP were altered by chronic fluoxetine treatment in area CA1 pyramidal cells. No changes were seen in any of the active or passive membrane properties of the CA3 hippocampal pyramidal cells. Fluoxetine treatment increased the potency of 5-HT for the 5-HT1A receptor-mediated hyperpolarization in area CA1, but not area CA3, and decreased the potency of baclofen for the GABA(B) receptor-mediated hyperpolarization in area CA1, but not area CA3. The characteristics of the concentration-response curve for the 5-HT-mediated decrease in sAHP amplitude in area CA1 were not altered by fluoxetine treatment. Chronic fluoxetine selectively and differentially altered the cell characteristics and the 5-HT1A and GABA(B) receptor-mediated responses in area CA1 of the hippocampus, which forms the final common output of the hippocampus.